Weight perceptions and weight control behaviors have been documented with underweight and overweight adolescents, yet limited information is available on normal weight adolescents. This study investigates the prevalence of overweight misperceptions and weight control behaviors among normal weight adolescents in the U.S. by sociodemographic and geographic characteristics. We examined data from the 2003 Youth Risk Behavior Survey (YRBS). A total of 9,714 normal weight U.S. high school students were included in this study. Outcome measures included self-reported height and weight measurements, overweight misperceptions, and weight control behaviors. Weighted prevalence estimates and odds ratios were computed. There were 16.2% of normal weight students who perceived themselves as overweight. Females (25.3%) were more likely to perceive themselves as overweight than males (6.7%) (p < 0.05). Misperceptions of overweight were highest among white (18.3%) and Hispanic students (15.2%) and lowest among black students (5.8%). Females (16.8%) outnumbered males (6.8%) in practicing at least one unhealthy weight control behavior (use of diet pills, laxatives, and fasting) in the past 30 days. The percentage of students who practiced at least one weight control behavior was similar by ethnicity. There were no significant differences in overweight misperception and weight control behaviors by grade level, geographic region, or metropolitan status. A significant portion of normal weight adolescents misperceive themselves as overweight and are engaging in unhealthy weight control behaviors. These data suggest that obesity prevention programs should address weight misperceptions and the harmful effects of unhealthy weight control methods even among normal weight adolescents.
INTRODUCTION
The preference for thinness in the mass media has a strong influence in shaping adolescents' concept of ideal body weight [1, 2] . As adolescents have been found to be extremely self-conscious of their bodies [3] , social pressures from the mass media may cause even normal weight adolescents to misperceive themselves as overweight. In the U.S. National Health and Nutrition Examination Survey (NHANES III), 42% of adolescents who considered themselves as overweight were actually of normal weight [4] . Based on studies [5, 6] reporting the prevalence of unhealthy weight control practices among overweight adolescents, there is potential for normal weight adolescents who misperceive themselves as overweight also to engage in unhealthy weight control behaviors.
Unhealthy weight control behaviors such as fasting, purging, and use of diet pills may adversely affect adolescents' physical and psychosocial development. Unhealthy outcomes include the development of eating disorders [7, 8] , stress [9] , other mental health problems, and impairment of cognitive abilities [10, 11] . Despite the potential risks associated with unhealthy weight control behaviors, few studies have specifically examined this issue among normal weight adolescents.
This study reports the prevalence of overweight misperceptions and weight control behaviors among normal weight adolescents from the 2003 Youth Risk Behavior Survey (YRBS), a nationally representative survey of U.S. high school students. In addition to examining the prevalence of overweight misperceptions and weight control practices by several sociodemographic and geographic characteristics, this paper explores the association between overweight misperception and unhealthy weight control behaviors.
METHODS
We conducted a secondary analysis of the cross-sectional data from the 2003 YRBS, a comprehensive school-based adolescent health survey that has been administered biennially in the U.S. since 1991 by the Centers for Disease Control and Prevention (CDC) with the aim of monitoring priority health-risk behaviors among youth. The YRBS is based on a three-stage cluster sample design to produce a nationally representative sample of high school students in grades 9 through 12. Participants completed a self-administered questionnaire that included items on various youth risk behaviors. Participation in the survey was anonymous and voluntary, and local parental permission procedures were followed. The specific sampling design and methods for the YRBS are described in greater detail elsewhere [12] .
Participants
There were 15,214 respondents from 158 public and private high schools participating in the study. The student and school response rate were 83 and 81%, respectively. For the purposes of the present analysis, we selected the 9,714 normal weight students. Normal weight status was based on the CDC Body Mass Index (BMI) percentile categories for age and sex [13] . A weighting factor was applied to each student record to adjust for nonresponse and for the varying probabilities of selection in order to ensure that the data equaled the total sample size and matched national population proportions.
Measures
BMI was based on self-reported height and weight measurements and was obtained by asking, "How tall are you without your shoes on?" in feet, and "How much do you weigh without your shoes on?" in pounds. These values were converted to the metric system to derive the BMI (kilograms/square meter). Participants were then categorized as underweight, normal, at risk for overweight, and overweight. Values were based on the BMI-for-age and sex for pediatric population as per the CDC classifications with normal weight, defined as a BMI between the 5 th and <85 th percentile. Weight perception was assessed with the question, "How do you describe your weight?" Adolescents with normal BMI who responded "overweight" and "very overweight" were classified as those with misperception of overweight status. Information on different weight control behaviors was also collected. Trying to lose weight was determined by asking, "Which of the following are you trying to do about your weight?" with responses that included "lose weight" and "gain weight". Exercise was assessed with the question, "During the past 30 days, did you exercise to lose weight or to keep from gaining weight?" Dieting was measured by asking, "During the past 30 days, did you eat less food, fewer calories, or foods low in fat to lose weight or to keep from gaining weight?" Unhealthy weight control behaviors that include fasting, taking diet medicines, and purging were determined with the following questions, respectively, "During the past 30 days, did you go without eating for 24 hours or more (also called fasting) to lose weight or to keep from gaining weight?", "During the past 30 days, did you take any diet pills, powders, or liquids without a doctor's advice to lose weight or to keep from gaining weight?", "During the past 30 days, did you vomit or take laxatives to lose weight or to keep from gaining weight?" Fasting was defined as no food intake for more than 24 hours and purging was defined as either vomiting or taking laxatives to lose weight. Having at least one unhealthy weight loss behavior was described as reporting yes to any of the three weight control behaviors. The overweight misperception and weight control behavior variables were all dichotomized with a "yes" or "no" response. All outcomes were based on the YRBS questionnaire.
We examined the prevalence and distribution of overweight misperception and weight control behaviors by gender, grade level, race/ethnicity, geographic region, and metropolitan status. For this study, race/ethnicity comprised the following groups: white, black, Hispanics, and a combined category of "other" for those races/ethnicities with small sample size. This variable was based on response to the question, "How do you describe yourself?" Geographic region (Northeast, Midwest, South, or West) and metropolitan status ("urban", "suburban", and "rural") were based on the location of the school attended by the student.
Statistical Analysis
Analysis was performed using the STATA® version 9.0 statistical program that takes into account the complex sampling design of the YRBS. In describing the prevalence and distribution among the sample, we computed the weighted point prevalence estimates and standard errors of the overweight misperception and weight control behaviors for the sample as a whole and by the various sociodemographic variables described above. Logistic regression was performed to determine the bivariate associations between the principal study variables of interest: overweight misperception and weight control behaviors, with the sociodemographic and geographic variables. In assessing the association between overweight misperception and the weight control behaviors, we used logistic regression to compute the odds ratios while adjusting for gender and race/ethnicity. Differences between prevalence estimates were considered statistically significant at p-value < 0.05.
RESULTS
In the 2003 YRBS sample, 71.0% of participants were classified as having normal body weight (BMI-forage: 5 th to <85 th percentile). Based on this normal weight classification, 9,714 students were included in this study. The sample was equally distributed across gender and grade level and was largely represented by white students (64.3%) and students residing in the suburban area (see Table 1 ). Of the normal weight respondents, 16.2% misperceived themselves as overweight (see Table 2 ). Moreover, 35.8% of the students indicated trying to lose weight, including those that did not perceive themselves to be overweight. Of normal weight students, 11.8% indicated at least one unhealthy weight control behavior. Among the unhealthy weight control behaviors, fasting was the most commonly practiced (11.6%), followed by taking diet medicine (7.4%) and purging (5.2%).
Normal weight adolescents who misperceived themselves as overweight varied by gender and race (see Table 2 ). Females (25.3%) were more likely to misperceive themselves as overweight than males (6.7%). There were more white (18.3%) and Hispanic (15.2%) students who misperceived themselves as overweight compared to black students (5.8%).
The misperception of being overweight tends to increase from the 9 th to the 12 th grade (see Table 2 ). The number of those trying to lose weight was greater among the higher grade levels. Parallel to this trend was the higher number of 11 th and 12 th grade students practicing at least one unhealthy weight control behavior compared to the 9 th and 10 th grade students. This pattern is best seen in the increasing proportion of students who reported taking dieting pills from 9 th to 12 th grade. Females persistently outnumbered males in practicing weight control behaviors (see Table 2 ). Females were approximately three times as likely to exercise (OR = 2.6, 95% CI: 2.3-2.9) and five times as likely to diet (OR = 4.8, 95% CI: 4.0-5.7) than males (data not shown in tables). Unhealthy weight control behaviors (fasting, taking diet medicines, and purging) were also more common in females than in males (see Table 2 ). For example, females were approximately three times as likely to report at least one weight control behavior compared to males (OR = 2.8, 95% CI: 2.1-3.7; data not shown in tables). White and Hispanic students were twice as likely to engage in physical activity (OR = 1.8, 95% CI: 1.4-2.4 and OR = 2.0, 95% CI 1.6-2.6, respectively) and diet (OR = 2.2, 95% CI: 1.7-2.8 and OR = 2.5, 95% CI: 2.1-3.0, respectively) as compared to black students (data not shown in tables). These same ethnic groups were also approximately thrice as likely to attempt losing weight (OR = 2.7, 95% CI 2.2-3.3 and OR = 2.5, 95% CI: 2.1-3.0, respectively) and to take diet pills (OR = 2.9, 95% CI: 1.9-4.4 and OR = 3.2, 95% CI: 1.9-5.5, respectively) than black students (data not shown in tables). There was no significant difference in the prevalence of having at least one unhealthy weight control behavior among the ethnic groups.
In addition, there were no significant differences observed in overweight misperception and weight control behaviors by grade level, geographic region, or metropolitan status.
The associations between overweight misperception and the different weight control behaviors were determined while controlling for gender and race/ethnicity (see Table 3 ). Among the normal weight students, those who perceived themselves as overweight were three times as likely to engage in each of the unhealthy weight control behaviors examined as those who did not perceive themselves as overweight. 
DISCUSSION
This study investigated the prevalence of overweight misperception and weight control practices of normal weight adolescents in the U.S. We found that a significant percentage of normal weight high school students (16.2%) misperceived themselves as overweight and that more than a third (35.8%) reported trying to lose weight in spite of their normal BMI. Of particular concern, 11.8% of students reported practicing at least one unhealthy weight control behavior such as purging or fasting in the past 30 days. These findings suggest that normal weight adolescents may be at risk for adverse health effects related to unhealthy weight control behaviors. Similar to past studies, this study observed several important gender [4, 14, 15, 16, 17] and ethnic [4, 17] differences in overweight misperceptions. Our finding of a higher prevalence of overweight misperceptions among female adolescents may be a result of a greater concern with body image as compared to their male counterparts [15, 18, 19] . In spite of the large gender difference in the prevalence of overweight misperception and unhealthy weight control behaviors, there is nevertheless a significant number of male students (>6%) who reported overweight misperceptions and engagement in more than one unhealthy weight control behavior.
With regard to ethnic differences in overweight misperceptions, our findings are consistent with the results of the NHANES III and the 1990 North Carolina YRBS report, which found white females to be more inclined to misperceive themselves as overweight [4, 20] . This study also found African-American adolescents with normal weight to be the least likely to perceive themselves as overweight. Even as children, African-Americans are most satisfied with their body weight compared to whites and other racial minorities [21] . Studies have suggested lesser social and cultural pressure for blacks to be thin as compared to their white and Hispanic counterparts [22, 23] .
Having distorted weight perception may set unrealistic goals and unhealthy weight control behaviors among adolescents [17] . There is some evidence to suggest that body weight misperception may be more influential than actual weight status in enticing adolescents to practice weight control [4, 24] . This study supports the hypothesis that students who misperceive themselves as overweight are more likely to engage in various unhealthy weight control behaviors.
Of particular concern was our finding of a substantial prevalence of fasting (11.6%) and diet pill use (7.4%) among our normal weight sample. Unaware of their ill effects, adolescents might consider these behaviors as the fastest and easiest course to lose weight. Fasting has been found in previous research to be highest among younger adolescents [25] . Our results also suggest that fasting is higher among those in the first 3 years of high school, with a slight decrease by 12 th grade. The intake of diet pills, on the other hand, was more prevalent among higher grade levels. As exercise and healthy dieting remained constant throughout the grade levels in this study, the increase in diet pill consumption may reflect an increasing pressure to lose weight through the fastest means possible, especially for older adolescents who may have greater access to diet pills compared to their younger schoolmates. Concern for the use of diet pills is underscored when comparing the prevalence of diet pill use among adolescents in previous studies. In the 1990 YRBS, the use of dieting pills was only 4% among females and 2% among males [22] . In our data, 10% of females and 4.6% of males have used dieting pills. While results from the 1999 YRBS showed higher prevalence of abnormal weight control behavior in the Midwestern and southern states [26] , we did not find significant differences in the prevalence of unhealthy weight control practices by geographic region and metropolitan status. The lack of association between the prevalence of weight control behaviors and place of residence found in this study may suggest the popularity of unhealthy weight control across the U.S. that results from widespread exposure of media among U.S. adolescents.
An important limitation of this study was the determination of the BMI status and classification of normal weight adolescents based on self-reported height and weight. As adolescents have been found to overreport their height and underreport their weight [27] , it is possible that some students who were actually overweight were misclassified as normal weight. The potential misclassification of overweight students as normal weight may have led to an overestimate of the prevalence of overweight misperceptions and weight control behaviors among this sample.
CONCLUSIONS
In conclusion, a significant portion of normal weight adolescents misperceived themselves as overweight and are practicing at least one unhealthy weight loss behavior. This study's findings also suggest that overweight misperception is associated with unhealthy weight control behaviors. With the increasing prevalence of childhood obesity [28, 29] , our results recommend the need for a holistic perspective in addressing healthy weight issues among adolescents. Many program implementers working with the childhood obesity issue may be tempted to focus their efforts on strategies for reducing weight among overweight adolescents, with little attention given to the majority of the adolescents who, in spite of their normal weight, may be struggling to maintain or to lose further weight. Childhood obesity prevention programs need to include educational components that address the risks of unhealthy weight control behaviors among adolescents, regardless of BMI status, in addition to the benefits of healthy weight maintenance behaviors. 
